exceptions, there is scant research on possible broader, long-term public health consequences of gang membership.
7---9
Levitt and Vankatesh, 8 in a 10-year followup of a sample of Chicago youths, found that those who reported being in a gang during adolescence were more likely to be arrested and incarcerated as adults, were more likely to rely on illegal income, and had obtained less formal education than their nongang peers. When they controlled for background characteristics such as home environment and early school performance, only the relationship between adolescent gang membership and illegal income in adulthood remained significant. In an ethnographic study, Hagedorn 10 conducted follow-up interviews of 228 Milwaukeebased founding male gang members several years after his initial study. Two thirds of the sample did not have a high school diploma or general equivalency diploma (GED), fewer than 32% were employed, and more than 63% had been incarcerated. In a quantitative study involving a community sample, Thornberry et al. 9 examined the extent to which gang membership negatively affected the timeliness of developmental transitions into adulthood, such as completion of schooling and establishment of a career. They found that, after control for individual and environmental risks, male respondents who had been short-term or long-term gang members in adolescence had a greater likelihood of cohabitation before marriage at the age of 22 years than male respondents who had not been gang members. Long-term gang members also had significantly higher rates of unstable employment, school dropout, early pregnancy, and teenage parenthood at the follow-up. Female gang members were more likely to experience untimely or problematic transitions, including unstable employment, teenage pregnancy, and early motherhood. Both male and female former gang members were more likely to report adult arrests. Recently, Krohn et al. 11 found that there was an indirect positive relationship between adolescent gang membership and engagement in street crime and arrest in adulthood. Specifically, gang membership was related to precocious transitions into adulthood that then predicted disrupted family relationships and economic instability. They found that this path eventually led to criminal behaviors at the age of 30 years. In our study, we extended these investigations by assessing the effects of gang membership on adult functioning holistically, examining possible later adult outcomes.
Life course theory 12---14 provides a framework to understand how gang membership in adolescence may affect illegal behavior, educational and occupational attainment, and physical and mental health in adulthood. This theory emphasizes the strong connection between childhood events and experiences in adulthood (trajectories), as well as significant events that create a disruption in a trajectory (turning points 18 provides specific mechanisms Objectives. We examined the possible public health consequences of adolescent gang membership for adult functioning.
Methods. Data were drawn from the Seattle Social Development Project, a longitudinal study focusing on the development of positive and problem outcomes. Using propensity score matching and logistic regression analyses, we assessed the effects of adolescent gang membership on illegal behavior, educational and occupational attainment, and physical and mental health at the ages of 27, 30, and 33 years.
Results. In comparison with their nongang peers, who had been matched on 23 confounding risk variables known to be related to selection into gang membership, those who had joined a gang in adolescence had poorer outcomes in multiple areas of adult functioning, including higher rates of selfreported crime, receipt of illegal income, incarceration, drug abuse or dependence, poor general health, and welfare receipt and lower rates of high school graduation.
Conclusions. The finding that adolescent gang membership has significant consequences in adulthood beyond criminal behavior indicates the public health importance of the development of effective gang prevention programs. through which these consequences may operate. This model articulates the mechanisms of socialization and identifies parallel but separate causal paths for prosocial and antisocial processes consisting of opportunities for involvement, actual involvement, skills, rewards, bonding, and adoption of beliefs. Participation in the prosocial path is seen to increase subsequent positive outcomes and decrease risk behaviors. By contrast, participation in the antisocial path is seen to decrease positive outcomes and increase problem behaviors. From the perspective of this model, gang membership in adolescence may serve as a turning point, drastically changing the opportunity structure for young people. As gang-involved youths move through subsequent cycles of socialization, they are likely to experience reduced prosocial functioning across several domains and escalated problem behaviors as they transition into adulthood, even if they are no longer members of a gang.
According to Krohn and Thornberry, it is reasonable to expect that being a member of a gang during adolescence will be associated with disrupted transitions from adolescence to adulthood and, ultimately, will adversely impact life chances. 7(p149) They noted that the challenge is to discover empirically to what extent gang membership contributes to negative outcomes in adulthood over and above general delinquency and other risk factors in adolescence. This was precisely the aim of our study.
METHODS
We used longitudinal data from the Seattle Social Development Project (SSDP), which includes a multiethnic sample of 808 fifth-grade students who in 1985 were attending 18 elementary schools serving high-crime neighborhoods of Seattle. Participants have been followed prospectively into adulthood. Of the 808 students, 396 (49%) were female, 381 (47.2%) were White, 207 (25.6%) were African American, 177 (21.9%) were Asian American, and 43 (5.3%) were Native American. Of the total sample, about 5% self-identified as Hispanic. More than half of the sample (52%) had participated in free or reduced-price school lunch programs at some point in the fifth, sixth, or seventh grade, indicating that they came from low-income families.
Data were obtained from multiple sources, including the youths, their parents or adult caretakers, teachers, and school records. Survey data were first collected in 1985, when most of the participants were 10 years of age (mean = 10.3, SD = 0.52); data were then collected in the spring of each year through 10th grade and again in 12th grade. As adults, the participants have been interviewed every 3 years. Outcomes were assessed at the ages of 27, 30, and 33 years (retention rates at these follow-up points were 95%, 93%, and 92%, respectively).
Measures
Gang membership. Gang membership was measured prospectively from ages 13 to 18 years with the question "Do you belong to a gang?" followed by "What is the name of the gang?" (to distinguish gangs from informal peer groups). In addition, the survey administered in adulthood included a retrospective gang membership item ("Have you ever belonged to a gang?"). There were some inconsistencies in reporting across time. Sensitivity analyses revealed that those who ever reported that they had joined a gang, even if they responded negatively at a different time, were more similar to those who consistently reported being in a gang than those who were never in a gang with respect to demographic and risk factors. Therefore, respondents were classified as having joined a gang (and assigned a code of 1) if they ever reported having done so, either prospectively or retrospectively. This approach yielded a value of gang membership (a code of 0 or 1) for all study respondents.
Control variables. We used 23 control variables (as shown in Table 1 ), identified both empirically and theoretically as influencing self-selection into gangs, to calculate propensity scores and match the gang and nongang groups. Included were 21 variables in 5 domains (individual, family, school, peer, and neighborhood) that have consistently been shown in this sample and others to be predictive of gang membership, 19---23 as well as demographic variables also known to be related to gang membership. All control variables were measured as an average of the fifth-and sixth-grade responses, before the age of gang membership onset for the majority of those who joined (see Hill et al. 21 for a full description of how each of these variables was operationalized).
We included an additional control for each of the models predicting general health, depression, and anxiety to further ensure that any observed relationships between gang membership and these adult outcomes were not caused by the presence of the outcome variables (i.e., health, depression, anxiety) prior to gang involvement. For each of the other outcomes (e.g., illegal behavior, educational achievement, substance use), pregang levels of these variables (or close proxies) were included in the propensity score given that they were hypothesized to predict selection into adolescent gang membership. However, the same was not true for general health, depression, and anxiety. Therefore, the model predicting poor general health in adulthood included a retrospective assessment of lifetime poor health, measured at the age of 21 years, as an additional control. Individuals who answered yes to the question "Would you say you have been sickly a large part of your life?" were assigned a code of 1, and all other responses were coded as 0. Early levels of anxiety and depression (measured in fifth grade) were assessed with items from the Teacher Report Form of the Child Behavior Checklist. 24 Adult outcomes. We investigated outcomes in 3 broad domains relevant to public health (assessed in 2002, 2005, and 2008, when respondents were aged 27, 30, and 33 years, respectively): illegal behavior, educational and occupational attainment, and physical and mental health. If respondents endorsed an outcome at age 27, 30, or 33 years, they were assigned a code of 1; otherwise, they were assigned a code of 0.
With respect to illegal behavior, selfreported crime was a measure of whether the participant reported committing at least one property or violent offense in the preceding year at age 27, 30, or 33 years. Receipt of illegal income was a measure of whether respondents reported receiving income from drug sales or other illegal activity in the preceding year (coded as 1) or did not report receiving such income (coded as 0). Similarly, incarceration was assessed by asking individuals whether they had spent any time in jail or prison in the preceding year (affirmative responses were coded as 1, and all other responses were coded as 0).
High school graduation (not including GED) was self-reported and coded as 1 (and coded as 0 otherwise). We chose to exclude GED as an indicator of high school graduation because research has shown that those who graduate from high school have significantly better life outcomes than those who take an equivalency exam. 25 Welfare receipt was a measure of receipt of public assistance (coded as 1) in the past year at age 27, 30, or 33 years. We used a self-reported measure of general health. This variable was dichotomized into excellent or good health (coded as 0) and fair or poor health (coded as (DSM-IV) for major depression or generalized anxiety disorder (coded as 1 if yes and 0 otherwise) at age 27, 30, or 33 years. Similarly, participants were asked a series of questions about their alcohol and drug use. Participants were assigned a code of 1 if, during the preceding year, they met DSM-IV 26 criteria for either alcohol abuse or dependence at age 27, 30, or 33 years, and they were assigned a code of 0 if they did not meet these criteria. The same coding scheme was used for drug abuse or dependence.
Data Analysis
Our goal was to determine whether there are unique long-term consequences of adolescent gang membership for adult functioning over and above the effects of early childhood risk factors associated with self-selection into the gang lifestyle. One of the greatest challenges researchers face when examining the effects of a "treatment" received by a group (e.g., gang membership) is to adequately control for all of the confounding variables that might influence self-selection into the treatment group. Yanovitzky et al. 27 noted that, in the absence of a randomized controlled trial, one of the most effective approaches to addressing this selection bias is the use of a propensity score analysis. 28 Thus, we used propensity score matching to ensure that the only variable that distinguished the treatment group (i.e., those who had joined a gang in adolescence) from the control group was gang membership itself. The psmatch2 29 module in Stata (StataCorp LP, College Station, TX) was used in conducting our analyses. First, we used multiple imputation to account for missing data in the sample. All variables used in the analyses were included in the multiple imputation model. The average rate of missing data across all variables was 5.2% (the variables with the highest percentages of missing data were poor refusal skills and family structure, which were part of the 23-item propensity score).
Second, we calculated a propensity score, which can be described as the conditional probability of receiving the "treatment" in each of the 40 imputed data sets for the entire sample according to our 23 control variables. A nearest neighbor without replacement matching strategy was used to match the 173 participants who had joined a gang in adolescence with 173 participants who had never joined a gang but showed a similar propensity for doing so. Only these 346 individuals were included in subsequent analyses. We tried several matching strategies and selected this approach because it optimized balance and statistical power while sufficiently reducing bias. An important advantage of propensity score analyses over multivariate regression analyses is the ability to ensure that the 2 comparison groups are adequately balanced. That is, in our propensity score analysis, we were able to show that there were no statistically significant differences between the 2 groups on any of the 23 control variables included (Table 1) .
Finally, a series of logistic regression models were estimated in which those who had joined a gang were compared with those who had not on several measures of adult functioning. As recommended by Graham, 30 results from the imputed data set were combined to estimate unbiased parameters and standard errors. Our hypotheses were that gang membership in adolescence would predict higher rates of illegal behavior, lower educational and occupational attainment, and poorer physical and mental health in adulthood.
RESULTS
Within the SSDP sample, 21.4% of the respondents (n = 173) reported ever having joined a gang. The average age at which Figure 1 ). Prevalence rates and means for each of the control variables among gang and nongang respondents both before and after propensity score matching are shown in Table 1 . Nationwide, a disproportionate number of gang members are male and members of ethnic minority groups. 31 This disproportionality was also reflected in the SSDP data. Almost 42% of the gang members in this sample were African American. By contrast, only 21% of those who had never joined a gang were African American (Table 1) . Twenty-nine percent of those who had joined a gang were White, 20% were Asian American , and 9% were Native American. Nearly 76% of those who joined were male, while only 44% of those who had never joined were male. All control variables were related to gang membership in the expected direction at the P = .1 level. After matching, there were no statistically significant differences (at the P = .05 level) between groups according to race/ethnicity, gender, or any of the other 21 variables used to calculate the propensity score (Table 1 ). An additional criterion for assessing balance between matched samples is to calculate the standardized mean differences between the groups. Austin reported that "there is no threshold for standardized differences that has been uniformly accepted as indicative of meaningful imbalance," 32(p1210) but some researchers claim that a difference of less than 10% indicates a significant reduction in bias. 27, 33 After matching, only 4 of the 23 variables showed differences above 10% (absolute values ranged from 10.27% to 12.50%). Because these differences were low (most were well under the recommended threshold) and were not statistically significant, we believed that we had established an adequate control group. 34 Bivariate prematching associations (Table 2 , first column) revealed that adolescent gang membership significantly predicted poorer functioning across all 3 domains in adulthood at the zero-order level: risk taking and illegal behavior (including self-reported crime, receipt of illegal income, and incarceration), educational and occupational attainment (including high school graduation and welfare receipt), and physical and mental health (including general health, alcohol abuse or dependence, and drug abuse or dependence). The remaining 2 indicators of adult functioning (anxiety and depression) were elevated among those who joined a gang in adolescence relative to nongang members, but the differences did not achieve statistical significance. The second column of Table 2 shows the results from logistic regressions estimated with the matched samples.
Illegal Behavior
Adolescent gang membership significantly predicted self-reported crime, receipt of illegal income, and incarceration even after controlling for salient risk factors via propensity score matching. Specifically, in comparison with those who had never joined a gang, those who reported joining a gang in adolescence were (at age 27, 30, or 33 years) nearly 3 times as likely to report committing a crime in the preceding year, 3.66 times more likely to report receiving income from illegal sources, and 2.37 times more likely to have spent time incarcerated in the preceding year.
Educational and Occupational Attainment
Adolescent gang membership significantly predicted lower rates of high school graduation; those who had joined a gang in adolescence were about half as likely to graduate from high school as those who had never joined a gang but shared similar risk backgrounds. The association with welfare receipt was also marginally significant (P = .05). Those who joined a gang were about 1.7 times more likely to be receiving public assistance in adulthood.
Physical and Mental Health
Finally, adolescent gang membership predicted poorer health and mental health in adulthood. Specifically, those who had joined a gang in adolescence were about 1.7 times more likely to report poor health at age 27, 30, or 33 years than those who had never joined a gang. They were also nearly 3 times more likely to meet the criteria for drug abuse or dependence in the preceding year.
Continued Gang Membership in Adulthood
Gang membership was largely an adolescent phenomenon (Figure 1 ). Sensitivity analyses examining whether the 17 respondents who reported current gang membership at the age of 27 years differed from those who had left gangs revealed comparable patterns of responses in the 2 groups, with one exception. Analyses excluding the 17 current gang members showed that the relationship between adolescent gang membership and educational attainment was no longer statistically significant.
DISCUSSION
Our analyses show that adolescent gang membership has a significant impact on adult functioning across all 3 of the domains examined in this study. These effects remained even after controlling for individual, family, peer, school, and neighborhood characteristics. Certain outcomes, including a higher propensity for illegal behaviors as well as lower rates of educational and occupational attainment, are not surprising given the well-established relationship between gang membership and criminal behavior and lower involvement in conventional institutions. However, less expected is the significant relationship between adolescent gang membership and poor physical and mental health in adulthood. In fact, the results of this study confirm the assertions of life course theory and the idea of developmental cascades discussed earlier. Our analyses elucidate the role that gang membership may play in propelling youths down a path resulting in negative consequences that appear to "cascade" into 3 broad areas of adult functioning.
Our study is not the first to highlight a relationship between antisocial behavior and poor health outcomes. 35---38 This link is probably a result of higher rates of risk taking in addition to lower rates of activities that promote better health among those who engage in antisocial behavior. 39 Our analyses indicate that adolescent gang membership predicts a stressful and risky life course well into early adulthood. Future etiological research should focus on whether such outcomes vary according to sociodemographic characteristics (e.g., race/ethnicity and gender), as well as whether individual, family, peer, school, and neighborhood risks contribute to these outcomes independently of or in interaction with gang membership.
Study Limitations
Our data were derived from a Seattle community sample of young people who were adolescents in the 1980s and early 1990s. Caution should be applied when generalizing our results to other geographic areas. Each community and, indeed, each gang has its own distinct set of variables that may affect longterm consequences. Given the life course theory framework described earlier, however, we believe these processes to be general and find no reason to expect that the relationships between gang membership and adult functioning reported here would differ dramatically in other places.
It also should be noted that our data were self-reported. It is possible that gang membership itself was underreported or overreported in our sample. However, self-reported data have been used extensively in gang studies to determine gang membership, 14,40---46 and Esbensen et al. 47 determined that selfidentification is a highly reliable indicator of gang membership.
Implications for Public Health
To help communities engage in prevention activities effectively, it is important to understand the role joining a gang may play in affecting an adolescent's life course. Indeed, as early as 1993, when the discipline of prevention science was only beginning to gain national attention, Coie et al. 48(p1017) noted the need for life course models that "extend their sights beyond the acute onset of disorder Note. CI = confidence interval; OR = odds ratio. a Model also includes control for early, pregang level of the adult outcome. *P £ .05; **P £ .01; ***P £ .001.
and take account of the whole life cycle, working backward and forward from the initial clinical outcome." 32(p1210) Researchers and the lay community often consider gang membership only in the context of adolescence and, frequently, only in terms of involvement in crime and delinquency. We have found that adolescent gang membership has long-term consequences that extend beyond criminal activity, indicating that gang membership may have implications for public health beyond public safety. Our findings suggest that effective gang prevention efforts may result not only in reductions in adolescent problem behavior but also in higher adult functioning across multiple domains. It is our hope that the results of this study will provide motivation for prevention scientists to develop, implement, and test effective programs to prevent young people from joining gangs. j
